It is shown that the local-density formalism does not describe correctly the symmetry of the manyelectron ground state of unrelaxed interstitial transition-atom impurities in silicon, but that a selfinteraction correction to it produces the observed ground-state symmetries.
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many-electron multiplet states that derive from the various possible one-electron t2 e configurations.
Application of the Sugano-Tanabe diagrams' for n + m =4, 5, 6, and 7 Since the QBCF method avoids finite-cluster or muffin-tin approximations necessary in the MS-Xo. model, and since it uses highly converged basis-set expansions and accurate pseudopotentials, 9 the results on TA impurities lead to the rather pessimistic conclusion that, as in the free TA case, the localdensity model is deficient in describing the ground state of the highly localized interstitial TA impurities.
In view of the divergence of the conclusions of the two models, I undertook a comparative study aimed at understanding the physically relevant differences between the two one-electron models. I find that the neglect of the potential anisotropy around the defect' in the MS-Xn reduces dramatically the covalency of the system and hence the crystal-field splitting, leading spuriously to high-spin ground-state configurations.
If, however, the full anisotropy is retained, ' then, like the situation in the isolated TA, a self-interaction correction is required to produce the correct ground state. Fig. 3 the quantities that determine 
